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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00y4arOUINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHaapTa cpeaHero oodmero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOrO 00Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro o0Iero oOpazoBaHUs
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHBIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOIEHUH PEabHOTO U UJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl aflalTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus sBnsieTcss OAHUM K3 0a30BBIX NPEAMETOB HA YPOBHE CpPEJHEro OOILIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (opMupyeMoe NMpH H3yUYE€HUH OOYUYaIOIIMMUCS MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHEeHTHPOBAaTbCSd B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OmnepupoBaH#e MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUBI YI€OHOH U TPYJOBOM
NEeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY akTyajbHa
3agavya GopMHpoBaHUS Yy 00YyYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM ypOBHE
o0ydyeHus: — 001IE00pa3oBaTeIbHOE M OOMICKYJIBTYPHOE pa3BUTHE OOYYaAIOIMUXCA Yepe3
o0ecrieyeHHEe  BO3MOXKHOCTH ~ TNPHOOpPETeHHs M HCIOJIb30BAaHHUS ~ CHCTEMAaTHYEeCKHX
TE€OMETPUYECKUX 3HAHWUH W JCUCTBHUH, CHENU(UIHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO
IOPOJOIDKEHUS  00pa3oBaHUs IO  CIEUUAIBHOCTSAM, HE CBS3aHHBIM C  IPUKIIAJIHBIM
UCIIOJIb30BAaHUEM F€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeJHa3HaueHa s OOY4YaIOIIMXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O
obmiero obpaszoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0mue MaTeMaTHYeCKUe YMEHMsI, CBA3aHHbIE CO CHEIM(UKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO



60.]166 FHY6OKO, €CJIN B IIaHI:HefH.HeM BO3HUKHET HCOGXOILI/IMOCTL B I'COMCTPUUCCKHUX 3HAHUAX B
poeCCUOHATLHOMN IeATEILHOCTH.

Joctuxenue e OCBOECHUSA HpOrpaMMBI obecrnieunBaeTcs pelenuemM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajadyaMu OCBOEHHsI Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

J dbopMupoBaHUE MPEACTABICHUS O F€OMETPUHM KaK YacTH MHPOBOW KYJIbTYpHI U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;
J dbopMupoBaHUE MPEJCTaBICHUS O MHOIOTPAHHHMKAX M TellaX BpalleHUs KakK O

BRKHEUIIMX MAaTEMAaTUYCCKUX MOJEIISX, TO3BOJISIONINX ONMUCHIBATh M U3ydYaTh Pa3HbIC SIBICHUS
OKPYXXaIOIIEro MHUpa;

J dopMupoBaHUE YMEHHS PaCIO3HABATh HAa YEPTEXKAX, MOACISIX U B pEalbHOM MUPE
MHOTOTPaHHHUKH U TeJla BPaIlCHNUS;

J OBJIAJICHUE METOJAMHU pEIICHHUs 33/7a4 Ha MOCTPOCHUS Ha M300paKeHUAX
IIPOCTPAHCTBEHHBIX (pUryp;

J dopMupoBaHWE  YMEHHS  ONEPHUPOBATh  OCHOBHBIMH  IOHATHAMH O
MHOTOTPaHHHUKAX U TeJIaX BPAICHUS U UX OCHOBHBIMH CBOHCTBaMH;

J OBJIQJICHUE QAJITOPUTMAaMH pEUICHHsST OCHOBHBIX THIIOB 3ajad; (opMupoBaHUe

YMCHUA IMPOBOAUTH HECJIOXKHBIC J0Ka3aTCIbHBIC pacCyxxacHus B X0J€ pemicHuAd
CTCPCOMECTPHUUYCCKUX 3a/lad U 3a71a4 C IIPAKTUYCCKUM COACPIKAHUCM,

. pa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW 00ydaromuxcs,
MIO3HABATEJIbHON AaKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBILIJICHUS;
. ¢opMupoBanre (QYHKIMOHAIBHOM TI'PAMOTHOCTH, PpEJIEBAaHTHONM TI'€OMETPUU:

YMEHHE PACIIO3HABATH MPOSBICHHUS T€OMETPHUSCKHUX MMOHSATHIH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3yUYEHUU APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIHpOBaTh MX Ha S3BIKE I€OMETPHUH M CO3/1aBaTh
TEOMETPUUECKUE MOJIETH, MPUMEHATh OCBOCHHBI T€OMETPUUYECKUN ammapar Uisl perIeHUs
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUU
B Havaje ero MW3y4YeHUs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Ipenmourenne OTHAETCAs HATISJIHO-KOHCTPYKTHBHOMY METONY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JEATCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy YydYalluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET pEIlIeHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJja4 Ha OINEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue o0paza MPOBOAMTCS C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBUSX OTBJICUEHHS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.

OcHoBHBIE conaepxaTenbHble JHUHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukny», «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE TOTHUYECKIX YMEHUN pactpeesieTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO W MO0 TojJaM OOy4YeHHs Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHusl.

Copepxanre 00pa30BaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3ylIbTaTaM OCBOCHUS
paboueit mporpaMMBl, paciipeIesIEHHBIM 10 TO1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAJEHWE T'COMETPHUYECKMMH TOHSATUSMHU M  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIE0BATENbHO M MOCTYNATeNbHO, C COOJIIOJIGHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUYECKHX MPEACTABICHUI 00yJaroImnXxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoOBHBIE IOHATH cTepeoMeTpur. Touka, mpsimMas, INIOCKOCTb, IPOCcTpaHcTBoO. [TonsaTue
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoOe pacnosioskeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapAJIICIIbHBIE U
cKpemuBampomyecs npsamsle. llapamnensHOCT NpPAMBIX M INIOCKOCTEHM B IIPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleJbHBIX IiockocTel. [IpocTeiime mpocTpaHCTBEHHbIE PUIYpPhI HAa INIOCKOCTU: TETPadAp,
KyO, nmapajuienenumnes; nocTpoeHue CeueHuil.

[lepneHUKYyIApHOCTE HPSAMOM M IUIOCKOCTH: INEPHEHIAUKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYISIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEpPHEHAUKYIISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHOrorpaHHUKH

IlonATHE MHOrOrpaHHUKA, OCHOBHBIE DJJIEMEHTbl MHOIOIDAHHMKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIlpusma: N-yrosgpHas nmpusma; rpaHu
U OCHOBAHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME NUpPaMU/Abl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJIa; paBUiIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
MAPaMU/BL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpaMuax, apajuieJenuIeaax, NpaBuiIbHbIX MHOTOTPaHHUKAX.

Brruncrienue 31€MeHTOB MHOTOIpPaHHUKOB: p&Opa, quaroHaiu, yrisl. [lnomans 00xoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeOpeMa O IUlom@aau yceu€HHo mnupamunabl. [loHsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMICHHUS MEXAY IUIOMIAIIMH TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tena BpaleHnus

[unuuaapudeckass TOBEPXHOCTh, OOpa3ylOIIHE HJIMHIPUYCCKON IMOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.

Konundeckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIHHA
KOHMYECKOW TMOBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, O0Opa3yrooIlias W OCh; IUIOMAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MIOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, IUameTp; IUIOMAAb MOBEpXHOCTH cdepbl. B3ammuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00paxkeHne Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHYcA.

KoMOuHamu Ten BpallleHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHMK, ONMMCAHHBINA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsatne 06 oOBEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

Ilonobubie Tena B mpocTpaHcTBe. COOTHOLIEHMST MEXAY IUIOLIAJSIMU ITOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiuHApa (HapauieIbHO U NEPHEHIUKYISIPHO OCH), CEYEHHs KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mmockocth u B mpocTpaHcTBe. Clo)KeHHWE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTOopa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBuiio mapamienenunena. Pemenue 3aqad, cBsI3aHHBIX C MPUMEHEHHEM MPABUI ACHCTBUI C
BekTOopamu. IIpsMoyronpHas cucrtemMa KOOpJAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATAX. YToa Mexay BekTopamu. CKalspHOe MPOU3BEACHUE
BEKTOPOB. BbluncieHue yrioB Mexay MNpSMBIMU U IUIOCKOCTSAMHU. KoopamHaTHO-BEKTOPHBIN
METO/] TIPU PELICHUU TeOMETPUUECKHX 3a/1aY.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro mpeaMera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKOW TIMO3HMIIMM OOYy4alomerocsi Kak aKTHBHOTO H
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJIICHHH, NPOLEAYp TPa)KTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(OPMHUPOBAHHOCTHIO POCCUIICKON IPaskJaHCKON UIEHTUYHOCTH, YBAKECHHSI K TIPOILIIOMY
nu HaCTOﬂHICMy pOCCPIfICKOfI MaT€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO Oy TIYILIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYasd OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyXIEeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHHS MPHUMEHITh MaTeMaTUYeCKHWe 3HaHHWs B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIICHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM IIEHHOCTH TPYAOIIOOMS; HMHTEPECOM K Pa3TMYHBIM
chepam npodeccHoHaTBbHON NEeITETbHOCTH, CBSI3aHHBIM C MATEeMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC TUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKW3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKoJ10ruYecKoe BOCIUTAHHE:

CCbOpMI/IpOBaHHOCTI)IO 3K0.]'I01"H‘—ICCKOI71 Ky.]'IBTypI)I, IIOHUMAHHUECM BJIUSIHUS COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aMbHOTO — XapakTepa JKOJOTHYECKHWX  MpoOJieM; OpHeHTalMed Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHWUN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJIsI OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOT'O MO3HAHUS

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TAOB €€ pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTquCKOﬁ KYHLTypOﬁ KakK Cpe,Z[CTBOM IIO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeqMeTHble  pe3yibTaThl ~ OCBOGHHUS  IPOTPaMMbI  Y4eOHOrO  TpeaMera
«MareMaTuka»  XapaKTepU3YIOTCS  OBJIAJICHUEM  YHHUBEPCATbHBIMU  HO3HABAMENbHLIMU
OelicmeusiMu,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OClCMBUAMY, — YHUBEPCATIbHbIMU
PeYNIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanrvnvie nosmasamenwvhvle Oeticmsusi, obecneuusaiom  Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOWUXCS (0CBOEHUE MEMOO08 NO3HAHUSA OKPYHCAIOUe20
MUpa; NpUMeHeHue JN0SUHEeCKUX, UCCIe008AMeNbCKUX onepayuil, yMeHuti pabomams ¢

ungopmayuetl).
Ba3oBble joruveckue aeiicTBUA:
o BBISIBIISITH M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH MaTeMaTHYCCKUX

00BEKTOB, MOHATHI, OTHOLIEHUN MEXAy MOHATHAMH; (HOPMYIHpPOBATH OMpEICNICHUs MOHSATHUM;
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANUA, OCHOBAHUS Ui 000OIIeHUs u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

. BOCIIPUHUMATB, (bopmynupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHbBIE, €MIUHUYHbIE, YACTHBIE U 0011E; YCIOBHBIE;
. BBIABIIAT MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IIPOTUBOpPEYUS B

(dakTax, AaHHBIX, HAOMIOJACHUAX M YTBEpP)KICHHSX; Ipe/ularatb KPUTEPUM JUIS BbIIBIECHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

L4 ACJIaTb  BbBIBOJBI C HUCIIOJIb3OBAHHWEM 3aKOHOB JIOTMKH, HAOCAYKTHBHBIX H
HHAYKTUBHBIX YM038.KJIIO‘ICHI/II>'I, yMO33KJ’IIO‘lCHPII>i 110 aHaJIOTHH,;
L4 MMPpOBOAUTE CaMOCTOATCIIBHO O0Ka3aTCJIbCTBA MATCMATHUYCCKUX YTBep)KI[GHI/II\/JI

(mpsiMple YW OT MPOTUBHOIO), BBICTpaMBaTh APryMEHTAIMIO, MPUBOAMTH MPUMEPHI H
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBIBOADI;

. BbIOMpaTh cr1oco0 perieHus: yueOHO! 3aaun (CpaBHUBATh HECKOJIIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

. UCIIOJIb30BaTh BONPOCHI KAk MCCIENOBATENbCKUN HHCTPYMEHT IO3HAHMS,
(bopMynHpoBaTh BONPOCHL, (PMKCUPYIOIIKME IPOTUBOPEUHE, MPoOIeMy, YCTaHABIMBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

. IIPOBOAMTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIEN0BAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

. CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOIIEHUST W BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAONIONEHHUS, UCCIEOBaHMS, OIEHHBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000IIEHHMIA;

J IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbBIABUIATH
MPEJIOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Paborta ¢ undopmanmeii:

° BBISIBIIATH JeUINUTH MHGOPMAIMK, TAaHHBIX, HEOOXOJMMBIX IJisi OTBETa Ha
BOIIPOC U ISl PEIICHUS 3a]]a4H;
° BEIOMpaTh MHGOPMAIUIO W3 HCTOYHHKOB PA3IMYHBIX THIIOB, aHAIU3HPOBATH,

CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
[IPE/ICTABIICHHUS,;



J CTPYKTYpPUPOBaTh HWHGPOPMALIMIO, MPEACTABIATh €€ B Ppa3IUYHBIX (opMax,
WITIOCTPUPOBATh IpadUuecKy;

J OLICHUBATh HAAE&KHOCTh MHPOPMALMU MO CAMOCTOSTENIHHO C(HOpMyTUPOBAHHBIM
KPUTEPHSIM.

2) VHnuseepcanvhvie KoMMyHUKamueHble Oelicmeusl, 06ecneuusarm chopmuposanHocns
COYUANLHBIX HABLIKOG 00YUAIOUUXCA.

OO01menmne:

J BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSMU H
HenssMu  OOIICHHUs; SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJy peIIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

o B Xofle OOCYXIEeHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYX/IaeMOW TEMBl,
npoOjeMbl, penraeMoil 3adauyd, BBICKA3bIBaTh UJEH, HAIEJIEHHbIE Ha IOUCK PpEIICHUs;
COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSIMH JPYTrUX yYacTHUKOB JIUAIIOTa, OOHApYXKHUBATh
pasinyve W CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIIACHs, CBOU
BO3PAXKCHHUS;

o NpPEJCTABIIATh PEe3yJbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, MCCIEeJ0BaHuU,
IPOEKTa; CAMOCTOSITEIbHO BHIOMPATh (popMaT BBICTYIJIEHHS C Y4ETOM 3a/ad MPE3eHTALUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyannuecTBo:

. NOHMMAaTh W UCIOJb30BaTh TNPEUMYIIECTBA KOMAaHJHOW M WHIUBHIyaIbHON
paboThl TpH peHIeHWH Y4YeOHBIX 3a/a4y; NPUHUMATh IIeJb COBMECTHOW JIeSTEIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM paboThl, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

o y4acTBOBaTh B TPYIIOBBIX (opmax paboTbl (00CyXkIeHHUs, OOMEH MHEHHUH,
«MO3TOBBI€ IITYPMbI» W HHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATh CBOU
NEMCTBUS C IPYTMMHU WICHAMH KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUIT MMPOTYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pecynamuenvie Oeticmeus, obecneuugaom — GopmuposaHue
CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranu3anmusi:

o COCTaBJIATh IUIaH, alTOPUTM pELICHUs 3aJaud, BBIOMpATh CIIOCOO peIIeHUs C
y4€TOM MMEIOIIUXCSI PECYpPCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTh H
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

o BJIAJICTh HaBBIKAMH I103HABATEIbHON pedIeKCHM Kak OCO3HAHHS COBEPIIAEMBIX
JeMCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCca U pe3ybTaTa PeIICHNs MaTeMaTHIECKOW 3a/1auu;

o NpeJBUIECTh TPYAHOCTH, KOTOpble MOTYT BO3HHKHYTh INPH pEIIEHUM 3aJauH,
BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

o OLIEHUBATh COOTBETCTBUE pe3yibTaTa I U YCIOBUSAM, OOBACHATH MPUUHHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBath NOHATUSAMH: TOUKA, MPsAMasi, INIOCKOCTb.



[TpuMeHsITh aKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPHU PEIICHUH T€OMETPHUIESCKIX
3ajay.

OnepupoBarh TOHITHSIMH: TAPATUICTBHOCTh H MNEPICHIUKYISIPHOCTh TPSIMBIX U
MJIOCKOCTEH.

KrnaccudunupoBars B3aMMHOE pacIONOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarh TOHSATHSIMHU: JBYTPaHHBIA YroJ, TpaHW JBYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJla; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajyCcHas Mepa JBYTPaHHOTO yria.

OmnepupoBarh MOHATUSIMHU: MHOTOTPAaHHHK, BBITYKIIBIA W HEBBIMTYKIIbI MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUIBI MHOTOTPAaHHHKOB (ITHUpaMUIa; MPHU3Ma, MPSIMOYTOIbHBIN
napajuienenumnes, Kyo).

KnaccuduinupoBath MHOTOTPaHHUKH, BBIOMpass OCHOBAaHUS Ui  KiaccuuKanuu
(BBINYKJIBIC W HEBBIMYKJIbIC MHOTOTPAHHUKH; IPaBHJIbHBIE MHOTOTPAHHUKH; TMPSIMbIC U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIATIC/IbI ).

OnepupoBarh MOHATHUAME: CEKYIas TIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHITH MIPUHITUIIBI TIOCTPOCHUS CEYCHHM, UCIIOIB3YSI METO/ CIIC/IOB.

CTpouTh CeYeHUsT MHOTOTPAHHUKOB METOJOM CJICJIOB, BBITIOJNHATEH (BBIHOCHBIC) INIOCKUE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaum Ha HaxXOXKIACHHE T'C€OMETPHUSCKHUX BEJIMYUH TI0 oOpa3nam WIu
QITOPUTMaM, TPUMEHsSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEHICHUU CTaHIapTHBIX
MaTEeMATHYECKUX 3a7a4 Ha BBIUMCICHHE PACCTOSHHA MEXAY ABYMS TOYKAMH, OT TOYKH IO
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK]y CKPEIIUBAIOIIIMMUCS TPSMBIMHU.

Pemarp 3amaum Ha HaxXOXKJACHHE T'C€OMETPHUSCKHX BEJIMYUH TI0 o0pas3lam WiIn
QITOPUTMaM, TPHUMEHsSS HM3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEHICHWU CTaHIapTHBIX
MaTEeMATHYECKUX 3a7ad HAa BBIYHUCICHHE YTJIOB MEXTY CKPEIIUBAIONIUMUCS MPSIMBIMH, MEXKITY
MPSIMOY U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Breraucnsate 00bEMBI U TIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIPU3Ma, MUPaMHJIA) C
npuMeHeHHeM (GOpMYI; BBIUMCIATH COOTHOIIGHUS MEXIy IUJIOMAAsIMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATHSAMH: CHUMMETPHS B MPOCTPAHCTBE, ILIEHTP, OCh M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekars, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX
TreOMETPHUSCKHUX (UTYpPAX, TPEJCTABIICHHYIO HAa YepTekaxX U PUCYHKAX.

[IpumensTh rTeoMeTpudeckre (akThl [UIsl PpEHICHHs CTePEOMETPUUECKHUX —3ajad,
MIPEJITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJIaHbl B SIBHOH
dopme.

[TpuMeHSITh TIPOCTEHINME MPOrpaMMHBIE CPEJICTBA M JIJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[IpuBOIUTE TpPUMEpPHl MaTEeMATHYSCKUX 3aKOHOMEPHOCTEH B TIPHPOJE W IKU3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHSITh MONyYCHHBIC 3HAHHWS HA MPAKTHKE: aHAIM3HPOBATh PEAIbHBIC CUTYAIlUU H
NPUMEHSTh M3YyYEHHBIE TIOHATHUS B  TMPOLECCe TMOWCKAa PEIIeHUs  MaTeMaTHYeCKH
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
HCCJICIOBATh TMOCTPOSHHBIC MOJETU C UCIOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUNH U TEOpeEM,
ammapara anreOpbl; penrath MPakKTHIECKUEe 3aauH, CBSI3aHHbIC ¢ HAXOKICHUEM IeOMETPUICCKIX
BCJIMYHH.

11 KJIACC



OnepupoBatb MOHSATUSIMU: UMTUHApUYECKast IIOBEPXHOCTb, oOpazyroriue
WIMHIPUYECKON MOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUYECKOH
MOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

PacnioznaBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map).

OOBSACHATH CIOCOOBI MOTYYESHHUS TEJ BPAILICHUS.

KnaccudunupoBars B3auMHOE pacnofioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh NOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Breruancnsate 00bEMBI U IIIOMIAAN TTOBEPXHOCTEH TENl BpPAICHHS, TEOMETPUICCKUX TEll C
npUMeHEeHHEM (HOpMYIL.

OnepupoBarh NMOHATHUSMU: MHOTOTPAHHUK, BIUCAHHBIA B CPEpy W ONMUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIyucisaTh COOTHOIIEHUST MEXKIY TUIOMIAJSIMU MOBEPXHOCTEH M 00BEMaMHU MOJOOHBIX
TeI.

N3o0paxaTts u3ydaemble (UTYpPHl OT PYKH M C MPUMCHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrIMonHATE (BBIHOCHBIC) TIOCKHE UYEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeIl BpallleHHsI.

N3Biekath, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBarh MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE 1EHCTBUS CII0KEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOXEHHUS BEKTOPA
Ha YKCI0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[IpuMeHATH MpaBUIIO NapaAJIEIECUIEAA.

OnepupoBarh MOHSATUAMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroll MEXKIYy BEKTOPaMH, CKaJIspPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxoautb cyMMy BEKTOpPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXIY BEKTOPAMH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIaIbIBAaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTb reomerpuueckue (QakThl JUIsl PEHIEHUs] CTEPEOMETPUUECKHUX —3ajad,
MpEANoaralolMX HECKOJIbKO IIaroB PEIICHUs, €CIM YCIOBHUS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

Pemate  mpocreifiine reoMeTpuyecKHe 3aJaud  Ha  [PUMEHEHHE  BEKTOPHO-
KOOPJMHATHOTO METO/Ia.

Pemate 3amaum Ha A0Ka3aTeNbCTBO MaTEeMaTHYECKUX OTHOIIEHUH W HaXOXICHUE
TEOMETPUUYECKUX BEJIUYHMH IO 00pa3laM WM aJITOPUTMaM, IPUMEHSS U3BECTHBIE METOJBI MPHU
PELICHNH CTaHAAPTHBIX MaTEeMAaTUUECKUX 3aau.

[IpuMeHsaTh TIpoCTEHIIEe MPOTPaMMHBIC CPEICTBA W DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoguTH, mNpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPHUPOAEC U JKU3HH,
pacno3HaBaTh MNPOSIBJICHNUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOTyYeHHBbIE 3HAHUSI HA MPAKTHKE: aHAJTU3UPOBATH PEAIbHBIC CUTYaIlMH M
NPUMEHATh U3Y4YEHHBbIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHUS  MaTeMaTH4eCKU
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJb30BAaHUEM T€OMETPUUYECKHX MOHSTHH U TEOpeM,
anmnapara ajireOpsbl; penaTtb NpakTUYecKue 3aa4u, CBsI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX
BEJTUYMH.

®opMmbl yuéTa padoyeil NpOorpaMMbl BOCITUTAHUSA

OcCHOBHbBIE HANIPABJICHUS] BOCIIUTATE/ILHOM 1eSITeJIbHOCTH:

1. I'paxxnanckoe BOCIIUTAHUE;



2. TlaTpuoTudeckoe BOCIUTAHUE;

3. JlyXOBHO-HpPaBCTBEHHOE BOCIIUTAHUE;

4, DcTeTHYecKOe BOCIIUTAHUE;

5. ®usnyeckoe BOCHHUTAHUE, (POPMHUPOBAHUE KYJIbTYPHI 3JOPOBbS U AMOLMOHAIBHOTO
OJiarornosyuus;

6. TpyaoBoe BoclUTaHUE;

7. DKOJIOTNMYECKOE BOCIIUTAHUE.

8. LlenHOCTH HAyYHOTO MMO3HAHUS.

1. I'pa:knanckoe BOCIUTAHUE BKJIIOYAET:

-popMUpOBaHUE AKTHUBHOW TPaKIAaHCKON MO3UIUHU, TPaXKTAHCKOW OTBETCTBEHHOCTH,
OCHOBaHHOM Ha TPaAJAUIMOHHBIX KYJIbTYPHBIX, JIYXOBHBIX W HPABCTBEHHBIX IIEHHOCTAX
poccuiickoro oOIIecTBa;

-pa3BUTHE KYJIbTYPbl MEKHALIMOHAIBHOIO OOIIEHMUS;

-opMuUpOBaHUE TMPUBEPKEHHOCTH HUJESIM HHTEPHALMOHAIM3MA, APY>KOBI, paBEHCTBA,
B3aMMOIIOMOIIY HApPOJIOB;

-BOCIIUTAHUE YBAXKUTEJIBHOTO OTHOLIEHUS K HAMOHAIBHOMY JIOCTOMHCTBY JIFOACH, MX
YYBCTBAM, PEIUTHMO3HBIM YOSKICHUSM;

-pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYphI IE€TE€W, paCIIMPEHHE KOHCTPYKTUBHOTO
y4acTHsi B IPUHATUM DPELICHHUM, 3aTPAarMBalOIIMX KX IIpaBa M MHTEPECHl, B TOM YHCIE B
pa3auuHbIX  (opMax  caMOOpraHM3alMi, CaMOYIpPABJICHUS, OOIIECTBEHHO  3HAYMMOU
JIeSATEIbHOCTH;

-pa3BUTHE B JETCKON Cpele OTBETCTBEHHOCTH, IPUHLIUIIOB KOJUIEKTUBU3MA U
COLIMAIBHOW COJIMIAPHOCTH;

-popMupoBaHue CTaOWUIBHOW CHCTEMBl HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH, IIO3BOJIIOIIMX  INPOTUBOCTOATH  HUACOJOTMH  JKCTPEMHM3MA, HAIMOHAIU3MA,
KceHohoOUH, KOpPYMNIHMH, AUCKPUMHUHAIMU [0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHATBHBIM MPU3HAKAM U JPYTUM HETAaTUBHBIM COLUATILHBIM SIBIICHUSM;

-pa3paboTKy W peajau3alMio MIPOrpaMM BOCIMTAHUS, CIIOCOOCTBYIOIIMX IPAaBOBOM,
COLMAJIBHON M KYJIbTYPHOUW aJlanTalliy JE€TEi, B TOM YHCIIE IETe U3 CEMEN MUTPAHTOB.

2. IlaTpuoTnyeckoe BOCUTAHHUE MPeIyCMATPUBAET:

-(OpMHUPOBAHUE POCCUICKOM TPaXKTAHCKON UJICHTUUYHOCTH;

-opMupOBaHuE MaTPUOTHU3MA, YYyBCTBA TOPJAOCTH 3a CBOIO POJMHY, TOTOBHOCTH K
3amuTe MHTepecoB OTeuecTBa, OTBETCTBEHHOCTU 3a Oynymiee Poccun Ha OCHOBe pa3sBUTHS
[IporpamMM IaTPUOTUYECKOTO BOCIUTAHUS JAECTEH, B TOM YHUCJIE BOCHHO- MATPUOTUYECKOIO
BOCITUTaHMS,;

-popMupoBaHHE  yMEHHUS  OPUEHTHPOBATHCS B  COBPEMEHHBIX  OOIIECTBEHHO-
MOJIMTHYECKUX MpoIleccax, Mpoucxoaammx B Poccun u mupe, a Takke OCO3HAHHYIO BBIpaOOTKY
COOCTBEHHOM MO3MIMHU MO OTHOIIEHUIO K HUM Ha OCHOBE 3HAHHMS M OCMBICIECHHUS HCTOPHH,
JIyXOBHBIX [IEHHOCTEW U IOCTUKEHHUI HAIIEH CTPAHBI;

-pa3BUTHE YBaXXCHHS K TaKUM CHMBOJIAaM TOCyAapcTBa, Kak rep0d, ¢mar, rumH
Poccuiickoit ®denepanuu, K MICTOPUYECKUM CUMBOJIAM U MaMsTHUKaM OTedecTsa;

-pa3BUTHE IIOUCKOBOM M KpPACBEAYECKOW MACATEIBHOCTH, IETCKOIO IT03HABATEIBHOTO
TypHU3Ma.

3. JlyXOBHO-HpPaBCTBeHHOE BOCIIMTAHUE OCYIIECTBJISAETCA 32 CUeT:

-pa3BUTHS y J€Te HPABCTBEHHBIX YYBCTB (UECTH, J10JITa, COPABEIIMBOCTH, MHJIOCEPIMS
U JIpYXKETo0us);

-popMUpPOBaHUs BBIPAKEHHOW B TOBEACHHHM HPABCTBEHHOW MO3WIMU, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOpY 100pa;

-pa3BUTHsI comnepekUBaHUs U (OPMUPOBAHUS MO3UTUBHOIO OTHOIICHUS K JIIOJIIM, B TOM
YHCJIE K JIULAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI 1 MHBAJIH/IAM;

-cofieicTBHsI OPMUPOBAHUIO Y IETEH MO3UTHUBHBIX KU3HEHHBIX OPUEHTUPOB U IJIAHOB;



-OKa3aHusl MOMOIIM JETSAM B BBIpaOOTKE MOJECH MOBEACHUS B Pa3IMUYHBIX TPYIHBIX
KU3HEHHBIX CUTYaLUsAX, B TOM YUCIIE IPOOJIEMHBIX, CTPECCOBBIX U KOH(DIUKTHBIX.

4. JcreTnyecKoe BOCIIMTAHKME MPEANOIaraer:

-IpUOOILEHNE K YHHKAJIBHOMY POCCHUHCKOMY KYyJIbTYpHOMY HaclleiMl0, B TOM 4YHCIE
JUTEPATypHOMY, MY3bIKaJIbBHOMY, XYJ105KECTBEHHOMY, TeaTpaJIbHOMY u
KHHeMaTorpaguueckomy;

-CO3JIaHUE PAaBHBIX Ul BCEX JIETEH BO3MOYKHOCTEN JJOCTYIA K KYJIbTYPHBIM LIEHHOCTSM;

-BOCIIMTAaHUE YB@KEHHUS K KYyJIbType, S3bIKaM, TpPaAMLUAM M OObIYasiM HapoJIOB,
npoxuBaromux B Poccuiickon ®enepanny;

-IpUOOIIEHNEe K  KJIACCMYECKUM U COBPEMEHHBIM  BBICOKOXY/I0’KECTBEHHBIM
OTEUYECTBEHHBIM U MUPOBBIM ITPOU3BEACHUSM UCKYCCTBA U JIUTEPATYPHI;

-IONYJIAPU3ALU POCCUMCKUX KYJIbTYPHBIX, HDABCTBEHHBIX Y CEMEHHBIX LICHHOCTEMH;

-COXpaHEeHue, MOAJIEPKKU U PA3BUTHE STHUYECKUX KYJIbTYPHBIX TpaJuLUN U HAPOJHOTO
TBOPYECTBA.

5. du3nuyeckoe  BOCHUTaHWe, (OpMHUpPOBaHHE  KYJbTYPbI  310POBbSI M
IMOLMOHAJILHOIO 0JIArONOIy4Hsl BKJIIOYAeT:

-popMUpOBaHUE OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U IMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

-popMUpOBaHUE CHUCTEMBl MOTHUBALIMM K AaKTUBHOMY M 30pOBOMY 00pa3zy >KU3HH,
3aHATUAM (pU3HYECKON KyIbTYPOIl U CIOPTOM, Pa3BUTHE KYJIbTYPBI 3J0POBOTO MUTAHHUS;

-pa3BUTHE KYJIbTYpBI O€30IIaCHOM KU3HEACATEIBHOCTH, MPO(YUIAKTHKY HAPKOTHYECKON U
QJIKOTOJIbHOM 3aBUCUMOCTH, TAOAKOKYPEHUS U APYTUX BPEIHBIX IPUBBIYECK;

6. TpynoBoe BocmuTaHHe pean3yeTcsi MOCPEACTBOM:

-BOCIIUTAHUS YBAKEHUS K TPYAY U JIIOJISAM TPYAA, TPYAOBBIM JTOCTHKEHUSM;

-popMUpOBaHUS YMEHMM M HaBBIKOB CaMOOOCITYXHBaHHUS, MOTPEOHOCTH TPYIUTHCH,
JOOPOCOBECTHOT0, OTBETCTBEHHOI'O M TBOPYECKOI'O OTHOIIEHHS K pa3HbIM BHJAM TPYAOBOM
JeSITeNIbHOCTH, BKJItOUasi 00yuyeHHeE U BBIIIOJIHEHUE JIOMAIIHUX 00sS3aHHOCTEH;

-pa3BUTHSl HABBIKOB COBMECTHOM paboOThl, yMeHUs paboTaTh CaMOCTOSTEIBHO,
MOOUIIN3Ysl HEOOXOIMMBbIE pPECYpChl, NMPABUIBHO OLIEHUBAas CMBICA M IOCJIEJACTBUS CBOUX
JIEHCTBHI;

-coAecTBUS MPOPECCHOHATBLHOMY CAMOOINPEACNICHNI0, MPHOOIIEHNUS K COLHUAIbHO
3HaYMMOMH JIeITeNBHOCTH [l OCMBICJIEHHOTO BBIOOpA Ipodeccuu.

7. JKosornyeckoe BOCNIUTAHNE BKIKYAET:

-pa3BUTHE DSKOJOTMUYECKOW KYJIbTYphl, OEpEKHOTO OTHOLIEHHS K pOJHOM 3emie,
npupoaHbIM OoraTcTBam Poccuu u mupa;

-BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOJHBIX PECYPCOB, YMEHUN U
HABBIKOB Pa3yMHOT0 MPUPOJOINONIb30BAHMS, HETEPNUMOIr0 OTHOIIEHUS K JIEHCTBUSM,
IPUHOCSALINM BpEJ] SKOJIOTUH.

8. LleHHOCTH HAYYHOT0 MO3HAHUS MOJAPa3yMeBaeT:

-COACMCTBHE MOBBIILIEHUIO ITPUBJIEKATEILHOCTH HAYKHU JAJIS MOAPACTAIOIIErO MOKOJICHUS,
NOJEP)KKY HAYYHO-TEXHUYECKOTO TBOPUECTBA JIETEH;

-CO3/IaHKE YCIIOBUH JUIs MOTyYeHUs AETbMU JI0CTOBEPHOM MH(POPMAIIUHU O TIEPETOBBIX
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM K n JeKkTpoHHbIE (U(POBHIE)
OHTPOJIbHbIE aKTH4YecKHue
n/n NpOrpamMmbl Bcero p p o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoTshI
1 Brenenue B ctepeoMeTpuio 10

[IpsiMbIe ¥ TIOCKOCTH B
2 npoctpancTse. [lapamiensHOCTh 12 1
OPSIMBIX M TIOCKOCTEH

[lepnieHIUKYISIPHOCTD MPSMBIX U

3 N 12
IIOCKOCTCH https://alexlarin.net/https://resh.edu.ru/about
4 VYTabl MEKIY IPSIMBIMA U 10 1 https://math-ege.sdamagia.ru/
IJIOCKOCTAMH http://window.edu.ru/window/catalog
5 MHororpaHHUKH 11 1 https://mathlesson.ru/node/890
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 HOBTOpCHI/IeI CCUCHUA, paCCTOSAHUSA U 4 1
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://alexlarin.net/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

https://alexlarin.net/https://resh.edu.ru/about

https://math-ege.sdamgia.ru/

http://window.edu.ru/window/catalog

https://mathlesson.ru/node/890

Ne /it NPOrpaMMBI Beero Kourpoububie IIpakrnyeckue
padoThI padoThI
1 Tena BparieHus 12
2 OOBEMBI TET 5 1
3 BexTops!l 1 KOOpIMHATEI B 10 1
IIPOCTPAHCTBE
4 [ToBTOpeHme, 06001IEHNE, 7 1
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



https://alexlarin.net/
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Hata JIeKTPOHHBbIE U(PPOBHIE
KoauvecTBo yacoB gsyqe}m o0pa3oBaTejbHbIE PeCypPChl
Ne
/i Tema ypoka
Kourpoa IIpakrn
Bcero | bHBIC YyecKue
padorsl | padoTHI

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,

npsiMasi, II0CKOCTh, MPpOoCcTpaHcTBo. [IpaBmiia
1 M300paKeHHs Ha PUCYHKaX: N300pakeHUs 1

TUIOCKOCTEH, MapaylIeIbHBIX MPSIMBIX

(OTpE3KOB), cepeaANHBI OTPE3Ka
9 [TonsiTHs: mepeceKarourecs MmIoCKOCTH, 1

NIepPECeKArOIINECs MPsiMasi M IIIOCKOCTh
3 [ToHsTHS: TIEpeceKaronuecs MIOCKOCTH, 1

nepeceKaroIuecs mpsiMasi ¥ miocKoCTh

3HAaKOMCTBO C MHOTOTpaHHUKaMH, U300paKeHHE https://alexlarin.net/https://resh.edu.ru/abo
4 MHOTOTPaHHHKOB Ha PUCYHKaX, Ha 1 ut

NPOEKIUOHHBIX YE€PTEKAX https://math-ege.sdamgia.ru/

HauanbHble cBeieHNs 0 KyOe U mUpaMuie, ux http://window.edu.ru/window/catalog
5 pa3BEéprku u Mozenu. CedeHus 1 https://mathlesson.ru/node/890

MHOTOTPaHHUKOB

HavanbsHbIe cBesieHUs 0 KyOe U TUpaMHJIe, HX
6 pa3BEépTku U Mojenu. Ceuenust 1

MHOTOTPaHHUKOB

[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U 1

CIICJICTBUS U3 HUX
8 [TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT 1

CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUU U



https://alexlarin.net/
https://resh.edu.ru/about
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
http://window.edu.ru/window/catalog
https://mathlesson.ru/node/890

CJIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX
[TonsiTHE 00 AaKCMOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1
CJICZICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 MIPOCTPAHCTBE: MepeceKaronmecs, 1
napajiesibHble M CKpEIMBAIOLIMECs IpsMble
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPAHCTBE: MapaJljIeIbHbIC TIPSMBIC B 1
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh MPSAMON 1 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

17 [TapamienbHOCTB IIIOCKOCTEN: MapajuleIbHbIE 1
IJIOCKOCTH

18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1

19 [Ipocreiinume npocTpaHCTBEHHbIE PUTYpHI HA 1
IUIOCKOCTH: TETPA3P, KyO, napaiesienumne]

20 [TocTpoenue ceueHmit 1

21 [Toctpoenue ceuenuit 1
KonTtponbHas padora no teme "[Ipsimbie u

22 MJIOCKOCTH B TIpocTpaHcTBe. [lapannensHOCTh 1
IPSIMBIX U IJIOCKOCTEMN"

23 [leprieHAUKYIAPHOCTH MPSMOM U MIOCKOCTH: 1

NEPNEHANKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE




[Tpsimble mapanienabHble U NepHEeHANKYISIPHBIE K

24
IIJIOCKOCTH

o5 [IpsimMble napasienbHble U NEPIEHIUKYIISPHBIE K
IUIOCKOCTH

2% [Tpu3Hak NeprneHIuKyIIPHOCTU IPSIMON U
IIJIOCKOCTH

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

28 Teopema o npsAMON NEpHIEHANKYIIAPHON
IIJIOCKOCTH

29 Teopema o npsAMON NepIEHANKYIAPHON
IIJIOCKOCTH

30 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHON
IUIOCKOCTH
[leprieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH
[TeprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10
IIJIOCKOCTH
[TeprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 TJIOCKOCTH, PACCTOSTHHAE OT MPSMOM JI0
IIJIOCKOCTH
[IepnieHaUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOH 10
IIJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMON U
IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yIJIa

37 JIByrpaHHBIN yroJI, TMHEHHBIN yroi

JIBYTPaHHOT'O yriia




38

39

[lepneHauKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK
MEPIECHINKYISIPHOCTH ABYX IIOCKOCTEN
[lepnenAUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEPHEHANKYJIIPHOCTH JABYX IIIOCKOCTEH

40

41
42
43

[lepneHauKyISIpHOCTD MIJIOCKOCTEM: IPU3HAK
NEePHEHANKYJISIPHOCTH ABYX MIIOCKOCTEH

Teopema 0 TpEX nepneHAUKYIIPax
Teopema 0 TpEX nepHeHAUKYIIpax
Teopema o0 TpEX nepHeHAUKYIIpax

e

44

KonTponbnas pabota no rTemam

"IleprieHAUKYISPHOCTD MPSIMBIX U IJIOCKOCTEN"

1 "YTabl MEXIy NPSAMBIMU U IJIOCKOCTSIMU"

45

ITonsTue MHOI'OI'paHHHKa, OCHOBHBIC 3JICMCHTBI

MHOI'OI'paHHHUKA, BBIITYKJIBIC U HCBBIITYKJIBIC
MHOTI'OI'PaHHHUKH; pa3BépTKa MHOI'OI'paHHHUKa

46

47

IIpusma: n-yronbHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBasi U MOJIHAS IOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen, NpsIMOYTOJIbHBIN
napauIeJIenuIe] U €ro CBOWCTBA

48

[Inpamuia: N-yrosapHas NUpaMuia, TpaHy U
OCHOBaHME MHPaMUJIbl; OOKOBas U MOJIHAS
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U
yceu€HHasl NupaMua

49

[IpaBuiIbHBIE MHOTOTPAHHUKY: TTOHSTHE
IMMPAaBUJIBHOI'O MHOTOT'paHHUKA,; ITpaBHUJIbHAA
npu3Ma U paBUiIbHAS TUPAMU/IA; IPABHIIbHAS
TpEeyroJibHasi MTUpaMuAa U MPaBUIIbHBIN
TETpa’Ip; Kyo

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJEKadIp 1




HKOCasJIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOM, TNIOCKOCTH.

51 DJIEMEHTH CHAMMETPHUH B THpaMuax, 1
napaieNenunesax, NpaBuIbHBIX
MHOI'OI'paHHHKaX
59 Bbruucienye 31eMeHTOB MHOIOIPaHHUKOB: 1
p€6pa, TuaroHanu, yribl
[Tnomans OOKOBOI MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTHU MPSAMON IPU3MBI, IUIOIIAb 1
OCHOBaHHH, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH TPABMWIIbHONW MTUPAMUJIBI, TEOpEMa 1
0 IUTOIIAM OOKOBOM MOBEPXHOCTU yCECUEHHON
UPaAMUJIBI
55 'I'<OHTpOJ'IBHa$I pabota 1o Teme 1
MHuororpaHHuku"
56 [Tonsatue 06 0O6BEME 1
57 O0bEM upamMu/Ibl 1
58 O0BEM mupamMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BbEM TUpaMUIBI 1
61 O06BEM npu3MbI 1
62 O06BEM npu3MbI 1
63 O06BEM npu3MBbI 1
64 KonTtponbHas padora o Teme "O0bEMBI 1
MHOT'OI'PAHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
65 3HaHui. [TocTpoenune ceuennii B 1

MHOTI'OI'PpaHHUKE




[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY

66 JIBYMSI TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUYKH
JI0 TIJIOCKOCTH, MEKY CKPEIIMBAIOIIIMMHUCS
MPSIMBIMU

67 HroroBast koHTpoOIbHAs paboTa

[ToBTOpEHME, 0000IIEHNE CUCTEMATH3AITHUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIIUBAIOIIUMHUCS MIPSIMBIMU, MEKTY MPSMOIA
Y TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YTJIOB
MEXy TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUIOMIA/Tb TIOBEPXHOCTH Chephl

KoauuyecTBO 4acoB

Bcero

Konrpoabubie IIpakruyeckue
padoTshI padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

B3aumnoe pacronoxenue chepsl 1
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
IJI0IA b Chephl

N300paxxkenue cdepsl, miapa Ha IIIOCKOCTH.
Ceuenus mapa

[unuaapudeckas TOBEPXHOCTh, 00pa3yromue
LWIVHIPUYECKON TIOBEPXHOCTH, OCh
LMIMHIPUYECKON TOBEPXHOCTHU

[unuuap: ocHOBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3yroIas U OCb; IJIOMIAb
OOKOBOM U MOJIHOW MOBEPXHOCTH

N300parkeHre HUINHAPA Ha TUIOCKOCTH.
Pa3Béprka unnunapa. CeueHus MWIMHIPA
(MJI0CKOCTHI0, MapasIeIbHON WK
MEPIEeHIUKYJIIPHON OCH LIMIIMH/IPA)
Konnueckas moBepxHOCTh, 00pa3yromme
KOHUYECKOW MTOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHue 1 BepimHa, 00pa3yroniast
U OCh; IUIOIIAAL OOKOBOI M IMOJIHOM
MMOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pa3yrolue 1 BHICOTA;
OCHOBaHUs U OOKOBasi TOBEPXHOCTh

10

N300paxkeHre KOHyca Ha TNIOCKOCTH.




Pa3Béptka konyca. CeueHust KoHyca
(III0CKOCTHI0, NapajljIeNIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEpIINHY)

KomOunanwms ten BparieHus u

11 1
MHOTOI'PaHHHKOB
MHororpaHHuK, OIIMCAaHHBIN 0KOJIO chepsl;

12 cdepa, BIUCaHHAs B MHOTOTPAaHHUK WJIU B 1
TEJIO BpaIICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TeN

14 O0bEM UIMHIIpa, KOHYyCa 1

15 O0BéM TIapa ¥ miomaab cepsl 1
[TogoOHEbIE TENa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKY TUIOIIAIIMHI 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

17 KOHTponI)I;Ias{ ']'pa60Ta no temam "Teina 1
BpamieHus" u "O0bemMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuio 1
napauiesienumnesa

99 Pemenne 337124, CBA3AHHBIX C NPHMEHEHNEM 1
IIPaBUJI ICHCTBUI C BEKTOpPaMHU
[IpsmoyronbHas cucreMa KOOpJHHAT B

23 npoctpancTBe. KoopAWHATEI BEKTOpA. 1
[Ipocreiiue 3aauu B KOOpJMHATAX

24 VYron mexay BekTopamu. CkansipHoe 1
MIPOU3BEICHNE BEKTOPOB

o5 Brrauciienue yriaoB Mexy MpsIMBIME U 1

IIJIOCKOCTAMU




KoopanHatHO-BEKTOPHBINA METOI ITPU

26 peLICHIH T€OMETPHUECKUX 33124 1

27 KonrtponsHas pabora no reme "Bekropsl u 1
KOOPJMHATHI B MPOCTpaHCTBE"
[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3AIUS

28 3HaHuil. OCHOBHBIE (QUTYPHI, (HAKTHI, TEOPEMBI 1
Kypca IUIaHUMETPUH
[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3ALUS

29 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IUIaHUMETPUH
[ToBTOpEeHue, 0000IIEHNE U CHCTEMaTH3ALIUS

30 3HaHWH. 3a]1a91 TUIAHUMETPHUH U METOJIbI UX 1
peuieHus
[ToBTOpenue, 0000IIEHNE W CUCTEMATH3ALIHS

31 3HAHUM. 3aJ1a4u IJIAHUMETPUU U METOJIbI UX 1
peteHHs
[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3ALIHS

32 3HaHuil. OCHOBHBIE QUTYPBI, (PAKThI, TEOPEMBI 1
Kypca CTepeOMETPHH

33 HToroBast KOHTpOJIbHASA padoTa 1

34 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 1
3HAHHUH
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






